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(57) ABSTRACT

A blood pressure cull may comprise an alignment compo-
nent, a sleeve, and a tapered intlatable bladder disposed
within the sleeve. The tapered inflatable bladder may have a
width that increases as the distance from the alignment
component 1ncreases, and the tapered inflatable bladder and
the alignment component may be configured to position the
blood pressure cull around a limb having a blood vessel and
a circumierence, such that at a position coincident with the
blood vessel, the width of the tapered inflatable bladder 1s
about 40% of the circumierence of the limb. A method of
using such a blood pressure cull may comprise placing the
alignment component at the position coincident with the
blood vessel of the limb, wrapping the cufl around the limb
such that the width of the tapered inflatable bladder over-
laying the blood vessel 1s about 40% of the circumierence of
the limb, and nflating the bladder.
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BLOOD PRESSURE CUFF WITH TAPERED
BLADDER

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to and benefit of U.S.
Provisional Application Ser. No. 62/050,956 filed Sep. 16,

2014, entitled “Blood Pressure Cuil with Tapered Bladder,”
the disclosure of which 1s incorporated herein by reference
in its entirety.

BACKGROUND

Blood pressure 1s typically measured using a sphygmo-
manometer, otherwise known as a blood pressure cufl. A
blood pressure cull typically includes a sleeve with an
inflatable bladder attached to a manometer. The sleeve 1s
wrapped around a subject’s limb, and the bladder 1s then
inflated to restrict blood tlow through a blood vessel within
the limb. The manometer 1s used to read the pressure at
which the blood flow first resumes and the pressure at which
the blood flow becomes unimpeded.

SUMMARY

In some embodiments, a blood pressure cull may com-
prise an alignment component, a sleeve, and a tapered
inflatable bladder disposed within the sleeve. In some
embodiments, the tapered intlatable bladder may have a
width that increases as the distance from the alignment
component 1ncreases, and the tapered inflatable bladder and
the alignment component may be configured to position the
blood pressure cull around a limb having a blood vessel and
a circumierence, such that at a position coincident with the
blood vessel, the width of the tapered inflatable bladder 1s
about 40% of the circumiference of the limb.

In some embodiments, a method of using a blood pressure
cull may comprise providing a blood pressure cuil having an
alignment component, a sleeve, and a tapered bladder dis-
posed around the sleeve, wherein the tapered inflatable
bladder may have a width that increases as the distance from
the alignment component increases, and the tapered inflat-
able bladder and the alignment component may be config-
ured to position the blood pressure cuil around a limb having,
a blood vessel and a circumierence, such that at a position
comncident with the blood vessel, the width of the tapered
inflatable bladder 1s about 40% of the circumierence of the
limb. The method of using a blood pressure cull may further
comprise placing the alignment component at the position
comncident with the blood vessel of the limb, wrapping the
cull around the limb, thereby causing the width of the
tapered inflatable bladder to overlay a portion of the blood
vessel such that the width of the tapered intlatable bladder 1s

about 40% of the circumierence of the limb, and inflating the
bladder.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 schematically 1llustrates a blood pressure cutl with
a linearly tapered intlatable bladder and an alignment com-
ponent, 1n accordance with the present disclosure.

FIG. 2 schematically illustrates a method of aligning a
blood pressure cull on a subject’s limb such that the cull’s
tapered inflatable bladder contacts a blood vessel within the
limb at an appropriate positions for an accurate blood
pressure reading, 1in accordance with the present disclosure.
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FIG. 3 schematically 1llustrates a blood pressure cull with
a curvedly tapered inflatable bladder and an alignment
component, 1n accordance with the present disclosure.

FIG. 4 graphically illustrates the width of a bladder 1n
relation to a lengthwise distance from an edge of a linearly
tapered inflatable bladder for a small blood pressure cufl, in
accordance with the present disclosure.

FIG. 5 graphically illustrates the width of a bladder 1n
relation to a lengthwise distance from an edge of a linearly
tapered inflatable bladder for a medium blood pressure cutl,
in accordance with the present disclosure.

FIG. 6 graphically illustrates the width of a bladder 1n
relation to a lengthwise distance from an edge of a linearly
tapered intlatable bladder for a large blood pressure cuil, in
accordance with the present disclosure.

FIG. 7 graphically illustrates the width of a bladder 1n
relation to a lengthwise distance from an edge of a curvedly
tapered inflatable bladder for a small blood pressure cufl, in
accordance with the present disclosure.

FIG. 8 graphically illustrates the width of a bladder 1n
relation to a lengthwise distance from an edge of a curvedly
tapered inflatable bladder for a medium blood pressure cutl,
in accordance with the present disclosure.

FIG. 9 graphically illustrates the width of a bladder 1n
relation to a lengthwise distance from an edge of a curvedly
tapered inflatable bladder for a large blood pressure cuil, in
accordance with the present disclosure.

DETAILED DESCRIPTION

A subject’s blood pressure 1s most commonly measured
using a sphygmomanometer or blood pressure cuil. A blood
pressure cull typically comprises an inflatable bladder
housed within a sleeve and connected to a manometer. The
cull 1s typically wrapped around the subject’s limb, or a
portion thereol, and the bladder 1s 1nflated to restrict blood
flow through a blood vessel within the limb. The manometer
1s used to read the pressure at which the blood flow first
resumes (known as the systolic blood pressure, or SBP), and
the pressure at which the blood flow becomes unimpeded
(known as the diastolic blood pressure, or DBP). The sounds
corresponding with the SBP and DBP, known as Korotkoil
sounds, may be 1dentified manually, using a stethoscope, or
may be identified automatically, using an electronic calcu-
lation.

A typical blood pressure cull i1s sized for a range of arm
circumierences, yet contains an inflatable bladder of a fixed
width. However, the SBP and DBP read by the manometer
vary as the ratio of the inflatable bladder width to the limb
circumierence varies. As a result, the blood pressure of a
subject whose limb circumierence does not fall at the center
of the range corresponding to a given cull size will be
measured 1naccurately. In an attempt to mitigate this prob-
lem, the American Heart Association (AHA) has recom-
mended using seven different cull sizes, corresponding to
seven different arm circumierence ranges, for subjects rang-
Ing in size from pedlatrlc to large adult. However, because
cach of the seven cull sizes contains a fixed-width inflatable
bladder, using even the recommended cull can result in an
error up to plus or minus 3% in SBP and DBP readings.
Furthermore, because following the AHA recommendation
requires measuring the subject’s limb circumierence before
choosing the appropriate cull size, many practitioners 1gnore
the recommendation and use a standard cufl size with a 12
cm bladder width for almost all blood pressure measure-
ments. This misuse can result 1n even larger errors in SBP
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and DBP readings. In some tests, errors have been on the
order of 5-10 mmHg for both the SBP and the DBP.

Such blood pressure measurement errors can lead to
costly misdiagnoses, especially for subjects whose blood
pressures are near the cutofl levels for prescribing treatment
for hypertension. Because of such cutoll levels, erroneously
high blood pressure measurements may cause subjects to be
prescribed hypertension medication when those subjects do
not actually need such medication. Such misdiagnosis
results 1n increased healthcare costs, and unnecessarily
medicated subjects. Similarly, erroneously low blood pres-
sure measurements may cause subjects who need hyperten-
sion medication not to receive 1t, thereby resulting in costly
and dangerous health complications associated with
untreated hypertension.

It has been suggested that the ratio of the width of the
inflatable bladder covering the blood vessel of the subject’s
limb to the circumierence of the limb should be about 40%
in order for the bladder to properly occlude the blood vessel
once 1ntlated. It has also been suggested that the inflatable
bladder should encircle at least about 80% ot the limb, and
less than 100% of the limb, 1n order to provide accurate
blood pressure measurements. Therefore, the need exists for
a blood pressure cull that meets these accuracy requirements
while accommodating a range of subjects with a range of
limb circumierences.

Before the present compositions and methods are
described, 1t 1s to be understood that this invention 1s not
limited to the particular processes, compositions, or meth-
odologies described, as these may vary. It 1s also to be
understood that the terminology used 1n the description 1s for
the purpose of describing the particular versions or embodi-
ments only, and 1s not intended to limit the scope of the
present invention which will be limited only by the
appended claims. Unless defined otherwise, all technical and
scientific terms used herein have the same meanings as
commonly understood by one of ordinary skill in the art.
Although any methods and materials similar or equivalent to
those described herein can be used in the practice or testing,
of embodiments of the present invention, the preferred
methods, devices, and materials are now described. All
publications mentioned herein are incorporated by reference
in their entirety. Nothing herein 1s to be construed as an
admission that the invention 1s not entitled to antedate such
disclosure by virtue of prior invention.

It must also be noted that as used herein and in the
appended claims, the singular forms “a”, “an”, and “the”
include plural reference unless the context clearly dictates
otherwise. Thus, for example, reference to a “bladder” 1s a
reference to one or more bladders and equivalents thereof
known to those skilled in the art, and so forth.

As used herein, the terms “about” and “approximately”
mean plus or minus 10% of the numerical value of the
number with which it 1s being used. Theretfore, about 40%
means 1n the range of 30%-50%.

The terms “animal,” “patient,” and “subject” as used
herein i1nclude, but are not limited to, humans and non-
human vertebrates such as wild, domestic and farm animals.
In some embodiments, the terms “anmimal,” “patient,” and
“subject” may refer to humans.

The terms “sphygmomanometer” and “blood pressure
cull” are used interchangeably throughout the present dis-
closure, and are understood by those of ordinary skill in the
art to be interchangeable terms.

As used herein, the term “tapered inflatable bladder” may
refer to variety of bladder configurations, including a blad-
der having a tapered configuration, or a standard bladder
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disposed within a sleeve or other housing having a tapered
configuration, such that the sleeve confines the expansion of
the bladder, limiting 1t to a tapered configuration when
inflated.

Embodiments of the blood pressure cull described herein
may be sized for and applied to any limb or portion thereof.
In some embodiments, the blood pressure cufl may be
applied to a subject’s upper arm, and the placement of an
alignment component may coincide with the subject’s bra-
chual artery. In some embodiments, the blood pressure cuil
may be applied to a subject’s forearm, and the placement of
the alignment component may coincide with the subject’s
ulnar or radial artery. In some embodiments, the blood
pressure cull may be applied to a subject’s thigh or upper
leg, and the placement of the alignment component may
coincide with the subject’s femoral artery or popliteal artery.
In some embodiments, the blood pressure cufl may be
applied to a subject’s calf or lower leg, and the placement of
the alignment component may coincide with the subject’s
fibular or tibial artery.

In some embodiments, a blood pressure cull may com-
prise an alignment component, a sleeve, and a tapered
inflatable bladder disposed within the sleeve. The tapered
inflatable bladder may have a width that increases as the
distance from the alignment component increases, and the
tapered inflatable bladder and the alignment component may
be configured to position the blood pressure cuil around a
limb having a blood vessel and a circumiference, such that at
a position coincident with the blood vessel, the width of the
tapered intlatable bladder i1s a particular percentage of the
circumierence of the limb. In some embodiments, the par-
ticular percentage may be 1n the range from about 30% to
about 50%. The particular percentage may be, for example,
30%, 31%, 32%, 33%, 34%, 35%, 36%, 37%, 38%, 39%,
40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%.,
50%, or any value between any of these percentages, includ-
ing endpoints. In some embodiments, the blood pressure cuil
may further comprise a rectangular section having a first end
and a second end opposite the first end.

In some embodiments, the alignment component may
comprise an edge. In such embodiments, the edge may be
placed 1n a position coincident with the blood vessel of the
limb of interest. In some embodiments, the alignment com-
ponent may comprise one or more discrete marks, such as
lines, on the sleeve of the blood pressure cufl. In such
embodiments, the discrete marks may be aligned with the
blood vessel of the limb of interest. In some embodiments,
the discrete marks may be on any surface of the sleeve. In
some embodiments, the discrete marks may be on the
surface of the sleeve that 1s opposite the surface touching the
limb of the subject. The alignment component may comprise
any material such as, for example, fabric, nylon, plastic,
metal, or any other similar material. The alignment compo-
nent may be of any shape. In some embodiments, the
alignment component may be wider than the sleeve of the
blood pressure cufl. In some embodiments, the alignment
component may be narrower than the sleeve of the blood
pressure cuil.

In some embodiments, the sleeve of the blood pressure
cull may generally mimic the shape of the tapered inflatable
bladder. In some embodiments, the shape of the sleeve may
be any shape larger than the inflatable bladder. In some
embodiments, the sleeve may use seams, fasteners, or other
fixtures to ensure that the tapered inflatable bladder does not
shift substantially within the sleeve. The sleeve may com-
prise any labric or other sufliciently flexible material. In
some embodiments, the sleeve may comprise nylon. In some
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embodiments, the sleeve of the blood pressure cull may
turther comprise fasteners disposed on one or more of the
first side of the sleeve and the second side of the sleeve,
wherein the first side opposes the second side. In some
embodiments, the fasteners may be used to aflix a first
portion of the blood pressure cuil to a second portion of the
blood pressure cuil, such that the cufl maintains a substan-
tially fixed position once the fasteners are employed. In
some embodiments, the fasteners may be used to athx the
blood pressure cull to the subject’s limb. In some embodi-
ments, the fasteners may comprise one or more hook and
loop closures.

In some embodiments, the inflatable bladder may itself
have a tapered configuration. In some embodiments, the
“tapered 1nflatable bladder” may be formed by disposing a
standard bladder within a sleeve or other housing having a
tapered configuration, such that the sleeve confines the
expansion of the bladder, limiting 1t to a tapered configura-
tion when 1nflated. In some embodiments, the tapered inflat-
able bladder may comprise polyvinyl chloride (PVC), rub-
ber, a polymer, or any other material that 1s generally
impermeable to air. In some embodiments, the tapered
inflatable bladder may comprise two layers, which may form
a pocket for holding the air. In some embodiments, the
tapered inflatable bladder may comprise a linear taper. In
some embodiments, the tapered inflatable bladder may com-
prise a curved taper. In some embodiments, the tapered
inflatable bladder may comprise a logarithmic taper. In some
embodiments, the tapered inflatable bladder may be inflated
manually. In some embodiments, the tapered inflatable blad-
der may be inflated automatically.

In some embodiments, the blood pressure cufil may further
comprise one or more tubes configured to transport air to and
from the tapered intlatable bladder. The one or more tubes
configured to transport air may be aflixed to any portion and
any location of the tapered intlatable bladder. In some
embodiments, the distal end of the one or more tubes
configured to transport air may be connected to an air pump.
In some embodiments, the air pump may comprise a squeeze
ball. In some embodiments, the air pump may comprise an
automatic pumping device.

In some embodiments, the blood pressure cull may further
comprise one or more tubes configured to transmit sound
from the tapered inflatable bladder. The one or more tubes
configured to transmit sound may be aflixed to any portion
and any location of the tapered intlatable bladder.

In some embodiments, the blood pressure cuil may further
comprise at least one sensor. In some embodiments, the
alignment component may comprise the sensor. In some
embodiments, the sleeve may comprise the sensor. In some
embodiments, the sensor may be configured to detect pres-
sure, such as, for example, the pressure of the air within any
component of the blood pressure cufl. In some embodi-
ments, the sensor may be configured to detect sound, such
as, for example, the Korotkoll sounds associated with the
SBP and DBP of the subject.

In some embodiments, the blood pressure cull may further
comprise a ring disposed at an end of the sleeve. The ring
may be used to wrap the blood pressure cull around the limb
of the subject, wherein a portion of the sleeve 1s extended
through the ring, and subsequently wrapped back toward the
direction of the portion of the sleeve. In some embodiments,
the ring may comprise a plastic, a metal, or a fabric. In some
embodiments, the ring may be a D-shaped ring.

In some embodiments, a method of using a blood pressure
cull may comprise providing a blood pressure cuil having an
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10

15

20

25

30

35

40

45

50

55

60

65

6

posed around the sleeve, wherein the tapered inflatable
bladder may have a width that increases as the distance from
the alignment component increases, and the tapered inflat-
able bladder and the alignment component may be config-
ured to position the blood pressure cuil around a limb having
a blood vessel and a circumierence, such that at a position
comncident with the blood vessel, the width of the tapered
inflatable bladder 1s about 40% of the circumierence of the
limb. The method of using a blood pressure cufl may further
comprise placing the alignment component at the position
comncident with the blood vessel of the limb, wrapping the
C around the limb, thereby causing the width of the

cufl
tapered inflatable bladder to overlay a portion of the blood
vessel such that the width of the tapered inflatable bladder 1s
about 40% of the circumierence of the limb, and 1nflating the
bladder.

FIG. 1 illustrates a schematic view of a blood pressure
cull 100 with a tapered inflatable bladder 102 and an
alignment component 104. The tapered inflatable bladder
102 may include a narrow rectangular section 106, a linearly
tapered section 108, and a wide rectangular section 110. The
tapered intlatable bladder 102 i1s shown in FIG. 1 1n dashed
lines because 1t 1s housed within a sleeve 112. A first end of
one or more tubes 114 may each be connected at a first end
to an internal pocket of the inflatable bladder 102, and a
second end of the one or more tubes 114 may be connected
to a squeeze ball. An opening 118 1n the squeeze ball 116
allows atmospheric air to enter the squeeze ball 116. When
the squeeze ball 116 1s compressed, air 1s transierred through
the one or more tubes 114 to the tapered inflatable bladder
102, causing 1t to inflate. A second set of one or more tubes
120 may each have a first end connected to the internal
pocket of the tapered inflatable bladder 102 and a second end
(not shown) connected to a manometer (not shown). In the
embodiment of FIG. 1, hook and loop sections 122 and 124
on opposing sides of the cull 100 are used to secure the cull
100 around a subject’s limb.

FIG. 2 schematically 1llustrates a method of aligning a
blood pressure cuil 100 with a subject’s limb 150. As shown
in FIG. 2, an edge 126 of the alignment component 104 may
be placed tangentially to a blood vessel 152 within the
subject’s limb. The cuil 100 may be wrapped around the
limb 150 such that tapered intlatable bladder 102 intersects
the blood vessel 152, and the cuil 100 may then be fixed into
position by attaching hook and loop sections 122 and 124 to
cach other. It 1s important that the method of aligning the
cull 100 1s easy so that users properly align 1t such that the
proper width of the tapered intlatable bladder 102 1s aligned
with the blood vessel 152.

The alignment component 104 may be sized according to
the range of limb circumierences for which the cufl 100 1s
intended. The length of the alignment component 104 that
wraps around subject’s limb 150 1s such that the narrow
rectangular section 106 of the tapered inflatable bladder 102
intersects the blood vessel 152 if the subject’s limb circum-
ference 1s equal to the minmimum value supported by the
particular size of cufl 100. Similarly, the alignment compo-
nent 104 ensures that the wide rectangular section 110
intersects the blood vessel 152 if the subject’s limb circum-
ference 1s equal to the maximum value supported by the cuil
s1ze, and that the appropriate portion of the linearly tapered
section 108 intersects the blood vessel 1f the subject’s limb
circumierence falls between the limits supported by the size
of cufl the 100. This design ensures that the ratio of the width
of the tapered inflatable bladder 102 (at the point where 1t
intersects the blood vessel 152) to the limb circumierence 1s
maintained at the desired width of bladder to limb circum-
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ference ratios for any limb circumierence failing within the
range supported by the size of the cuil 100. Additionally, the
lengths of the alignment component 104 and the tapered
inflatable bladder 102 are such that, for an arm circumfter-
ence falling within the bounds specified by the size of the
cull 100, the tapered inflatable bladder 102 encircles the
subject’s limb 150 without overlapping onto itself.

Accordingly, as can be seen 1n the charts provided below,
the length of the alignment component 104 and the length of
the narrow rectangular section 106 of the tapered inflatable
bladder 102 add up to nearly the minimum limb circumier-
ence for the cull 100. The total may not equal the minimum
limb circumierence because there may be a distance or gap
111 from a second end 127 of the alignment component 104
to an edge 107 of the narrow rectangular section 106 of the
tapered 1nflatable bladder 102 of approximately 2 cm.
Accordingly, the length from the edge 126 of the alignment
component 104 to a transition 109 from the narrow rectan-
gular section 106 of the tapered inflatable bladder 102 to the
tapered section 108 of the tapered inflatable bladder 102 1s
approximately equal to the mimimum limb circumierence for
the cufl. Those skilled in the art would recognize that
variations in the length of the alignment component 104, the
narrow rectangular section 106, and the gap 111 may be
made provided that the total length from the edge 126 of the
alignment component 104 to the transition 109 1s approxi-
mately the minimum circumierence for the cufl. The table
below provides exemplary sizes of parts of the cull 100 for
particular ranges of limb circumierences. The reference
numerals used in the chart refer the FIG. 1. but the chart
applies equally to the embodiment of FIG. 3 as described
below. All numbers provided within the table are 1n centi-
meters.
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Alignment
Limb Comp. Narr. Narr. Taper Wide
Circe. 104 Rect. 106 Rect. 106 10¥ Rect. 110
Cuif Size Range Length Length Width Length  Length
Small 22-26 19 2 10.33 4 2
Medium 27-34 24 2 12.78 7 2
Large 35-44 32 2 16.73 9 2

In the chart, above, the tapered inflatable bladder 1s
linearly tapered. Thus, the width of the bladder along the
taper length can be calculated by the commonly known
formula for a line: Y=m*X+b, whereimn m 1s equal to the
slope and b 1s equal to the Y-axis intercept. In order to
calculate the formula for the line of the tapered section, the
bladder parameters may be laid out on a graph. Two points
on the line can be determined by % the width of the bladder
in the narrow section as the Y-axis at 2 cm along the X-axis
and 2 the width of the wide section of the bladder as the
Y-axis at 6 cm along the X-axis. One half of the width 1s
used such that half of the bladder 1s above the X-axis and
half of the bladder 1s below the X-axis. Solving the equation
results 1n the line of the tapered section of the bladder of the
small cufl i1dentified above being defined as Y=0.245%X+
4.675. FIGS. 4-6 show graphs of the bladder sections for

small, medium, and large cu:

Is, respectively, with the dimen-

sions as noted above. Further, the wid

th at the narrow

rectangular section 106 and the width o:

- the wide rectan-

gular section 110 are each approximately calculated accord-
ing to the formula: W=(C-LOG(C))/2; wherein C 1s
approximately equal to the circumierence of the subject’s
limb and W 1s equal to the width of the tapered section for
a particular circumierence.
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FIG. 3 illustrates a schematic view of another embodi-
ment of a blood pressure cufl 200, which also contains a
tapered 1nflatable bladder 202 and an alignment component
204. The cull 200 of this embodiment 1s similar to the cuil
100 except that the tapered inflatable bladder 202 includes a
curved tapered section 208 between a narrow rectangular
section 206 and a wide rectangular section 210. It has been
found that a suitable curve 1s defined by the following
formula: W=(C-LOG(C))/2; wherein C 1s approximately
equal to the circumierence of the subject’s limb and W 1s
equal to the width of the tapered section for a particular
circumierence. Accordingly, whereas the chart above with
the linear tapered section used the above formula for the
width of the tapered inflatable bladder at the narrow rect-
angular section and the wide rectangular section, the chart
below uses this formula for each width. FIGS. 7-9 are graphs
showing the bladder 1n accordance with the formula above
for small, medium, and large blood pressure culls, respec-
tively. Otherwise, the cufl 200 1s similar to the previously
described cuil 100. The tapered inflatable bladder 202 is
housed within a sleeve 212 and may be inflated or deflated
via one or more tube 214 and a squeeze ball 216. A second
set of one or more tubes 220 may have a first end connected
to the 1nternal pocket of the tapered intlatable bladder 202
and a second end (not shown) connected to a manometer
(not shown). The shapes and matenals of the tapered inflat-
able bladder 202, the alignment 204, the sleeve 212, and
opposing hook and loop sections 222 and 224 are as previ-
ously described. The cuil 200 1s aligned with the subject’s
limb 1n the same manner as 1illustrated in FIG. 2 and
discussed above.

Although specific embodiments of the linear taper and
curved taper have been presented above, those skilled 1n the

Wide
Rect. 110
Width

12.29
16.23
21.18

art would recognize that other linear tapers or curved tapers
may be used. For example, 1n a linear taper embodiment, the
ratio of the width of the tapered inflatable bladder covering
the blood vessel to the subject’s limb circumierence may be
approximately 47%. The design of the taper of the bladder
may be modified to accommodate any desired ratio. For

example, and not by way of limitation, a bladder of a blood
pressure cull may be designed to accommodate a 40% ratio
using the following cull and bladder dimensions, expressed
in centimeters.

Distance from

Limb Alignment Narrow Bladder  Bladder
Cuil Size Circ. Comp. Length Edge Width
Small 22 19 0 8.8
Small 22 19 1 8.8
Small 22 19 2 8.8
Small 23 19 3 9.2
Small 24 19 4 9.6
Small 25 19 5 10
Small 26 19 6 10.4
Small 26 19 7 10.4
Small 26 19 8 10.4
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-continued

Distance from

Limb Alignment Narrow Bladder  Bladder
Cuil Size Cire. Comp. Length Edge Width
Medium 27 24 0 10.8
Medium 27 24 1 10.8
Medium 27 24 2 10.8
Medium 28 24 3 11.2
Medium 29 24 4 11.6
Medium 30 24 5 12.0
Medium 31 24 6 12.4
Medium 32 24 7 12.8
Medium 33 24 8 13.2
Medium 34 24 9 13.6
Medium 34 24 10 13.6
Medium 34 24 11 13.6
Large 35 32 0 14.0
Large 35 32 1 14.0
Large 35 32 2 14.0
Large 36 32 3 14.4
Large 37 32 4 14.8
Large 38 32 5 15.2
Large 39 32 6 15.6
Large 40 32 7 16.0
Large 41 32 8 16.4
Large 42 32 9 16.8
Large 43 32 10 17.2
Large 44 32 11 17.6
Large 44 32 12 17.6
Large 44 32 13 17.6

Those skilled 1n the art would recognize that variations in
the desired ratio of tapered inflatable bladder width to limb
circumierence, length of narrow rectangular section of the
bladder, and length of the alignment component may be
made such that the desired width of the tapered inflatable
bladder corresponds to each limb circumierence with the
alignment method described above.

While the present disclosure has been illustrated by the
description of exemplary embodiments thereof, and while
the embodiments have been described 1n certain detail, 1t 1s
not the intention of the Applicants to restrict or 1n any way
limit the scope of the appended claims to such detail.
Additional advantages and modifications will readily appear
to those skilled 1n the art. Theretfore, the disclosure 1n 1its
broader aspects 1s not limited to any of the specific details,
representative devices and methods, and/or illustrative
examples shown and described. Accordingly, departures
may be made from such details without departing from the
spirit or scope of the Applicants’ general inventive concept.

What 1s claimed 1s:

1. A blood pressure cuil comprising:

an alignment component having a front straight edge;

a sleeve; and

a tapered inflatable bladder disposed within the sleeve,
wherein the tapered intlatable bladder has a width that
increases as the distance from the front straight edge
increases, and wherein the tapered intlatable bladder
and the alignment component are configured to posi-
tion the blood pressure cufl around a limb having a
blood vessel and a circumierence such that at a position
coincident with the blood vessel, the width of the
tapered inflatable bladder 1s about 40% of the circum-
ference of the limb for any circumierence within a
range of circumierences;

wherein the alignment component has a length between
the front straight edge and the tapered intlatable blad-
der;

wherein the tapered inflatable bladder does not extend
into the alignment component; and
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wherein the front straight edge of the alignment compo-
nent 1s configured to be placed at the position coinci-
dent with the blood vessel.

2. The blood pressure cull of claim 1, further comprising,
a rectangular section having a first end and a second end
opposite the first end.

3. The blood pressure cull of claim 2, wherein a length
from an end of the alignment component opposite the edge
to the second end of the rectangular section 1s from about 19
cm to about 35 cm.

4. The blood pressure cufl of claim 2, wherein the
circumierence of the limb 1s from about 27 ¢cm to about 34
cm, and a length from an end of the alignment component
opposite the front straight edge to the second end of the
rectangular section 1s about 27 cm.

5. The blood pressure cuil of claim 1, wherein the tapered
inflatable bladder 1s logarithmically tapered.

6. The blood pressure cuil of claim 1, wherein the tapered
inflatable bladder 1s curvedly tapered.

7. The blood pressure cull of claim 1, wherein the tapered
inflatable bladder 1s linearly tapered.

8. The blood pressure cull of claim 1, further comprising,
at least one tube configured to transport air to and from the
tapered inflatable bladder.

9. The blood pressure cull of claim 1, further comprising
at least one tube configured to transmit sound from the
tapered intlatable bladder.

10. The blood pressure cufl of claim 1, further comprising
at least one sensor configured to detect sound.

11. The blood pressure cull of claim 1, further comprising
at least one sensor configured to detect pressure.

12. The blood pressure cufl of claim 1, further comprising
a ring disposed at an end of the sleeve.

13. The blood pressure cull of claim 1, wherein the range
of circumierences 1s a continuous range of circumierences.

14. A method of using a blood pressure culil, the method
comprising;

providing a blood pressure cuil comprising:

an alignment component having a front straight edge;

a sleeve; and

a tapered inflatable bladder disposed within the sleeve,
wherein the tapered intlatable bladder has a width
that increases as the distance from the front straight
edge increases, and wherein the tapered inflatable
bladder and the alignment component are configured
to position the blood pressure cufl around a limb
having a blood vessel and a circumierence such that
at a position comncident with the blood vessel, the
width of the tapered inflatable bladder 1s about 40%
of the circumierence of the limb for any circumier-
ence within a range of circumierences;

wherein the alignment component has a length between
the front straight edge and the tapered inflatable
bladder, and wherein the tapered inflatable bladder
does not extend into the alignment component;

placing the front straight edge of the alignment compo-

nent at the position coincident with the blood vessel of

the limb:;

wrapping the blood pressure cull around the limb, thereby

causing the width of the tapered inflatable bladder to
overlay a portion of the blood vessel such that the width
of the tapered inflatable bladder 1s about 40% of the
circumference of the limb; and

inflating the bladder.

15. The method of claim 14, wherein the blood pressure
cull further comprises a rectangular section having a first
end and a second end opposite the first end.
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16. The method of claim 14, wherein the sleeve of the
blood pressure cull further comprises one or more hook and
loop sections disposed on each of a first side of the sleeve
and a second side of the sleeve, wherein the first side
opposes the second side.

17. The method of claim 16, further comprising attaching
the at least one hook and loop section on the first side of the
sleeve to the at least one hook and loop section on the second
side of the sleeve.

18. The method of claim 14, wherein the blood pressure
cull further comprises a ring at an end of the sleeve.

19. The method of claim 18, wherein the wrapping further
comprises extending the blood pressure cufl through the
ring.
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